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Introduction
Dental erosion is a localized, chronic, pathological, and painless loss of mineralized dental tissue due to the exposition to acids, without direct bacterial involvement [1] . This can be influenced by Intrinsic factors such as diseases that cause regurgitation of gastric juices or decreasing of the salivary flow, as well as by extrinsic factors linked to diet (consumption of fruits and acid drinks) harmful environments (chemical industries and swimming pools treated with chlorine), and some medicines (aspirin, vitamin C and Hydrochloric acid) [2] . Unfortunately, changes in the lifestyle of the individuals have significantly increased the consumption of acidic beverages, which contributes to the onset of dental erosion [3] . This is a clinical matter of concern.
Even with the clinical insertion like ceramic laminates, the use of resin restorations is still very common because of its cost-effectiveness and its more conservative preparation. In the field of restorative dentistry, it has been proved that the action of acidic beverages on resin composites may cause changes in their microhardness due to the disruption of the interactions between the monomers present in their polymeric matrixes [4] .
Generally, the last step in a clinical protocol to build up resin composite restorations is the finishing and polishing, which aims to reduce the coarse contours and the grooves left by the hand instruments, thereby resulting in a smoother and shiny surface, and to create a anatomic form as closely as possible to that of the natural tooth [5] . An effective finishing and polishing step also contributes to the reduction on biofilm accumulation, thereby increasing the composite's resistance to dye impregnation and wear, and improving its optical properties as well [6, 7] .
With the intent of reducing costs and clinical time, new polishing systems with a reduction in the number of steps, have been proposed. Among them are the Soflex four stages. This is flexible discs with decreasing granulations of color-coded polyurethane coated aluminum oxide (from dark to light) [8] . Soflex Spiral two stages are composed of two turns, one to soften and remove possible scratches in the restorations, and another to create a very smooth and high gloss polish. In addition, there is the single-stage PoGo system, which is represented by a single disc/flame tip based on silicon and diamond microparticles [9] . Therefore, the objective of this study was to evaluate the topography and microhardness of composite resin restorations submitted to different finishing and polishing systems before and after erosive challenge, since there is an increasingly early insertion of acidic beverages into the diet, and preserving the structure of the restorative material for a longer period is of the utmost importance. The null hypothesis was that irrespective of finishing and polishing systems, there would be no difference in topographic and microhardness of the nanofilled resin composite when submitted to the same erosion pattern.
Material and Methods

Specimen Preparation
Thirty enamel-dentin blocks with 6 x 6 x 2 mm obtained from bovine teeth without cracks or enamel defects were stored in a 2% formaldehyde aqueous solution for disinfection until the experiment beginning.
The blocks were cut with two diamond discs (Extec Corp., Enfield, Connecticut, United States) fixed in parallel in an Isomet low-speed saw cutting machine (Buehler, Lake Bluff, Illinois, USA) ( Figure 1A ). The blocks had their enamel surfaces flatted in a polishing machine (Arotec, São Paulo, Brazil) with 600, 800 and 1200-grit SiC paper (3M ESPE, St Paul, MN, USA) ( Figure 1B ). The enamel blocks were randomly allocated into three groups (n=10) according to the future nanofilled finishing and polishing systems used ( Figure 1C ). A cavity, 1.8 mm in diameter and 1.8mm depth, was prepared in each enamel block by using a #1016 diamond bur in a high-speed handpiece under wet-cooling, to simulate the finishing and polishing system in the oral cavity ( Figure 1C ). The cavities were filled with Z350 nanofilled resin composite (3M ESPE, St Paul, MN, USA), according to the following protocol: 1) etching with 35% phosphoric acid (Scotchbond Etchant, 3M ESPE, St Paul, MN, USA) for 15 s, water rinsing and drying; 2) active application of Universal Single Bond (3M ESPE, St Paul, MN, USA) adhesive system, followed by photoactivation for 20 s and 3) insertion of composite resin in two increments of 1 mm each and photoactivated for 20 s ( Figure 1D ). Before the photoactivation of the last increment of Z350 resin composite, the cavities were covered with a polyester strip and pressed with a glass plate. After removing the glass plate and the polyester strip, the resin composite was additionally photoactivated for 20 s ( 
Final Microhardness
After the erosive challenge, the SMHfinal of resin composite was reevaluated exactly as previously described. The percentage of SMH loss (% SMHL) was calculated using the following equation: %SMHL = SMHinitial -SMHfinal / SMHinitial X100, where SMHinitial is the microhardness before the erosive challenge and SMHfinal is the microhardness after the erosive challenge [13] (Figure 1 N) .
Scanning Electron Microscopy (SEM) Analysis
Two samples for each group, randomly selected, were fixed on stubs with double-faced carbon tape,), and analyzed using a SEM (JSM-5410LV, JEOL, Tokyo, Japan). SEM images were taken at 1500X, including the initial and final areas ( 
3D Non-Contact Profilometry Analysis
The 3D non-contact profilometry technique was used to determine: i) surface roughness (linear and volumetric), and ii) structure loss (SL) after treatment [14] .
After final microhardness evaluation, the acid-resistant nail varnish was removed from all specimens, and both areas (initial and final) from enamel and composite resin were evaluated through a 3D non-contact chromatic confocal optical profilometry (Nanovea PS50 Optical, NANOVEA Inc., Irvine, CA, United States). 
Results
In the non-contact 3D profile analysis, there was no difference among the three types of finishing and polishing systems, considering the Ra (p=0.303) and Sa values (p=0.121), and SL (p=0.098) observed (Table 1 ).
In Figure 2 , it is possible to observe the 3D images generated by the profilometry analysis; these images have shown the initial and final topographic characteristics of the sample. Results indicated that, after erosive challenge, the finishing and polishing systems used did not influence in %SMHL of composite resin in an intergroup comparison (p = 0.618). However, there was a significant statistical difference in microhardness values when comparing initial and final areas of composite restoration finishing and polishing systems (G1 p=0.04, G2 p=0.05 and G3 p=0.01) ( Table 2) . Imaging using SEM it is possible to verify structural differences (qualitative) in composite resin of each finishing and polishing systems G1 ( Figure 3A ), G2 ( Figure 3B ) and G3 ( Figure 3C ) before and after the cycle erosive. The resin composite polished with the 4 steps system (G1) ( Figure 3A ) demonstrated formation of cracks in the resinous matrix after erosion. The resin composite polished with Soflex Spiral 2 steps (G2) ( Figure 3B ) appeared more polished than G1 after erosion challenge, even in the presence of erosion islands.
The resin composite polished with the 1 step system (G3) ( Figure 3C ) showed areas where particles have been removed, with a lower number of islands of erosion in relation to G2. 
Discussion
The aim of this study was to evaluate a nanofilled composite resin polished with different finishing and polishing systems (Soflex 4 steps, Soflex Spiral 2 steps and PoGo) in relation to microhardness and alterations in the material surface, following a sample being submitted to erosive challenge. Restorative materials can suffer degradation that generates surface roughness when exposed to acidic substances and this is an important factor in bacterial adhesion [15] . Therefore, the adequate finishing and polishing of the dental restorations are critical to ensure lower adhesion of microorganisms, as well as to improve the aesthetics and the longevity of the restoration [16] .
The acidic liquid (Pepsi Twist ® ) and the time protocol (5 cycles per day during 6 days) used in this study were based on previous studies [11, 13] that also evaluated erosion in dental materials, as well as the present study. In addition, the use of a high intensity erosive challenge protocol was chosen in the present study to closely match the clinical situation, since the constant and intense consumption of soft drinks has been noticed by most of the world population [17] .
Our study showed a great loss of resin structure when using Pepsi, showing a significant step between the initial and final areas. Showing that the loss of restorative material due to erosion is worrying, considering the time the cycling was performed.
In the present study, there was an increase in the surface roughness of restorative material after erosive cycling. This occurred because erosive substances could modify the topography of restorative materials surfaces, which has been shown in previous studies that reported the polymers presented a decrease and weakening between the hydrogen bonds, leading of the material due to less interaction between the molecules of the polymer. Thus, leaving irregularities on its surface may cause an increase in its surface and volumetric roughness [18, 19] , as observed in table 1 of the present study.
It has been previously shown that the PoGo finishing and polishing systems generated a greater surface roughness of the Z250 resin when compared to the Soflex type, disagreeing with our results where no difference was observed between the groups. This may be explained because the Z250 resin is a micro-hybrid resin, and larger particles offer less protection on the resin matrix from a finishing and polishing process [20] .
On the other hand, the results of a previous research [21] are in agreement with our study, since the authors also observed that PoGo and Soflex 4 steps did not present statistical differences of roughness in the analysis with profilometry using nano-composites as in our study.
In addition, it was observed in MEV that the single-step finishing and polishing system (G3) demonstrated an increased exposure of resin matrix after erosive challenge. Probably this polishing system was not able to flatten the charge particles, this way, irregular particles were exposed and were displaced, as was reported in previous studies that related the reduction of surface microhardness in resins to the loss of the filler particles, the degradation of the bonding agent (silane) and the resin matrix [22] .
Therefore, further research is required to better understand the exact mechanism of the progression of changes in restorative materials submitted to different finishing and polishing systems against such challenges in the complex oral environment. In addition, an enamel cavity was done in order to simulate a dental restoration.
In summary, the findings in the present study suggest that the type of finishing and polishing systems does not influence the loss of hardness of nanofilled resins and irrespective of the number of steps and finishing and polishing systems system used, there will be structural alterations in the restorative material. It is important to emphasize that the results of the present study should be interpreted with caution. Clinically, the erosion process may occur in the presence of biofilm, which may influence the erosion-degradation process of enamel and dental materials. There were no differences between the types of finishing and polishing systems and the results are important to justify the application of the fastest steps in pediatric dentistry for example, where the less time in the chair positively influences the behavior of children, in addition to its low cost when compared to the other types. All groups had topographic changes in composite resin after erosive challenge, but without significant differences between the groups. However, structural alterations were observed in 3D profilometry and SEM images. So, the three types of finishing and polishing systems had a similar influence on %SMHL, Ra and Sa in the nanofilled composite resin.
